Talo-Yıldırım T, Acun-Kaya F, Taşkesen M, Dündar S, Bozoğlan A, Tekin GG, Akdeniz S. Aggressive periodontitis associated with Kindler syndrome in a large Kindler syndrome pedigree. Turk J Pediatr 2017; 59: 56-61. Kindler syndrome (KS) is a rare genetic disorder. The clinical features include aggressive periodontal disease and severe desquamative gingivitis. Five individuals with KS were assessed by oral examination, radiographic analysis and periodontal measurements. All the patients' indexes were recorded prior to periodontal treatment and at the end of the 1 th , 3 th , 6 th , 9 th and 12 th month respectively. All the patients had improvement of periodontal status and enhancement in index scores. The affected individuals were previously screened for FERMT1 mutations. KS patients' periodontal disease activity could be taken under control with regular follow-up.
Kindler syndrome (KS) is a rare heritable an autosomal recessive disorders characterized b y t r a u m a -i n d u c e d s k i n b l i s t e r i n g , progressive poikiloderma, skin atrophy, mucosal inflammation and varying degrees of photosensitivity 1 . Additional clinical features of KS are blistering predominantly affecting trauma-prone sites, progressive poikiloderma and skin atrophy especially on the dorsal aspects of the hands and feet 1 . Individuals with KS suffer from photosensitivity which tends to be variably present. The blistering and the photosensitivity often tend to reduce with age 2 .
Other clinical features are different mucosal stenosis that include anal, vaginal, urethral and esophageal stenosis in individuals with KS. Gastrointestinal disorders such as severe colitis and bloody diarrhea, constipation can also occur in patients with KS 2 .
Oral mucosal manifestations are very common that include glandular cheilitis of the lower lip, angular cheilitis severe periodontal disease (aggressive periodontitis) and severe desquamative gingivitis causing bleeding gums and loss of teeth 3, 4 . The association of aggressive periodontitis with KS was first diagnosed in one case in 1996 and later confirmed with a larger population of patients 3 .
The pathogenesis of KS is unclear. Recent studies showed that the FERMT1 gene (Also as known KIND1), is responsible for KS. FERMT1 gene at chromosomal locus is 20p12.3 4 ; where loss-of-function mutations in the FERMT1 have been shown to underlie the molecular basis of this condition. FERMT1 gene encoded is implicated in linking the actin cytoskeleton to the extracellular matrix 5 . In the skin, FERMT1 is mainly expressed in the basal keratinocytes and binds to the cytoplasmic tails of β1 and β3 integrin's Lack of FERMT1 in keratinocytes would result in decreased cell adhesion, reduced proliferation, increased apoptosis, and loss of cell polarity 5 .
In spite of the expanding FERMT1 mutation database, there seems to be a lack of a clear genotype-phenotype correlation in KS. KS shows extensive clinical heterogeneity in those who have FERMT1 mutations and from within the same ethnic population. Additionally, environmental factors are very important; persons with KS are effected by environmental factors such as oral trauma and sun exposure.
Age is an important factor for phenotypic diversity of KS. Patients' clinical characteristic are different with diverse age. Also ethnic and geographical property may influence the clinical heterogeneity of KS. Some studies reported that patient with KS from different geographic place had diverse features previously 6 .
KS is often misdiagnosed and the true prevalance of KS have been reported much higher. To date, over 73 different mutations of the FERMT1 gene have been diagnosed, these consist of: deletions of parts or the entire gene, splice-site mutations, nonsense and frame shift mutations 7 .
Herein, we report the periodontal and gingival features of five related individuals with KS 
Material and Methods
The present study was conducted to evaluate periodontal health of patients with KS who visited the department of periodontology during the period of 2012 to 2014. (Fig. 7) . The original report of this mutation has already been published.
Results
Clinical examination included oral examination, radiographic analysis and conventional periodontal measurements. Oral examination revealed a restricted opening of the mouth. F/6, M/7 and M/10 had mix dentition, M/12 and M/14 had completed permanent dentition. By the anamnesis it was determined that the two lower jaw first molars were extracted due to bone loss and gingival regression (M/14).
Radiological examination by panoramic radiography demonstrated light intensity alveolar bone resorption in F/6, M/7, M/10, M/12 and severe alveolar bone resorption in M/14. The patients' cephalometric radiographies were taken and orthodontic measurements were performed. As a result of the cephalometric analyzes, all the patients without M/14 had a retrognatic mandible and all the patients without M/12 nasolabial angles were increased ( hygiene was brought up to optimal levels. It was also determined that M/14 had caries in left lower jaw second molar. Patient M/14 left lower second molar tooth caries was restorated in pediatric dentistry clinic. All the patients' follow up appointments are being performed once every three months period. Further we will mention the periodontal follow up results.
Discussion
In our study, we focused on the periodontal features and management of 5 individuals with KS. Although the cutaneous features are well described, little is currently known about the severe oral disease that typifies this condition.
In patients with KS, the oral cavity is effected at an early age, with clinical features including angular cheilitis, dental caries and permanent loss of teeth 4 .
KS is characterized by aggressive periodontitis as well as severe desquamative gingivitis resulting in bleeding gums and loss of teeth 6 . Immune function and inflammatory responses are affected because of systemic disease and weaken barrier defenses can modify the onset and progression of all forms of periodontal diseases. Wiebe et al. 9 reported that, involving 20 subjects with KS, periodontitis had an early onset (teenage years), and progression of disease was rapid, resembling aggressive periodontitis, compared to patients without KS of same geographic and ethnic background 9 . Commonly, these patients did not receive dental care, and individuals' dental care was poor. Associated factors in developing countries that can badly affect the extent and severity of oral disease in KS include poverty, malnutrition, over-crowding, lack of oral hygiene and irregular dental visit 4 .
The clinical features of periodontal disease in individuals with KS are variable, as is seen for other clinical same types of mutation such as Rothmund-Thomson syndrome and Bloom syndrome 6 . Because many individuals with KS have unreported periodontal status, the variety of periodontal features in KS remains to be explored.
Wiebe et al. 9 detected no argument of epithelial seal (i.e., junctional epithelium) to the teeth or pocket epithelium in the extracted teeth 9 .
On account of this study it can be said; for individuals with KS the first pathologic periodontal conditions begins with bacterial access. Bacterial can gain access to periodontal connective tissue and cause infections like open chronic wounds. Because of its ability to participate in actin filament organization and cell adhesion, kindlin-1 may serve as a key intracellular protein mediating the adhesion of epithelial cells directly to the tooth 10 .
The treatment of KS is symptomatic. In our study, all the patients were given oral hygiene education and conventional periodontal treatments were performed. After treatment, periodontal index scores were decreased significantly by next appointment. With these clinical conclusions it can be said that scaling, root planning and regular dental care are important factors. KS patients' periodontal health may be improved, alveolar bone loss rate can be reduced and patients can use their teeth for a longer time. Regular dental visits are a very important factor to control erosive gingivitis and aggressive periodontitis in patients with KS. Consequently, regular dental care and good oral hygiene is advised for individuals with KS
Conclusion
In this study, we describe the periodontal features and management of 5 individuals with KS in whom we previously reported a recurrent homozygous KIND1 mutation denoted c.1851insGGAA. KS includes aggressive periodontitis and severe desquamative gingivitis. Traditional non-surgical periodontal treatment has beneficial effects for these patients with KS, although teeth with a poor prognosis at initial examination continued to lose support. Due to the clinical results of our study; it can be said that KS patients' periodontal health status can be taken under control, attachment and bone loss can be avoided and teeth could be kept in the mouth for a longer time.
